ANNUAL 
INDEX 


The following index lists all the authors 
and articles that appeared in SCIENTIFIC 
AMERICAN during 1979. Also indexed are 
“Mathematical Games” and “The Ama- 
teur Scientist.” 


AUTHORS 


Ageron, P., R. Golub, W. Mampe and 
J. M. Pendlebury. ULTRACOLD NEU- 
TRONS; June, page 134. 

Ar, Amos, Hermann Rahn and Charles 
V. Paganelli, HOW BIRD EGGS 
BREATHE; February, page 46. 

Aspin, Les. THE VERIFICATION OF THE 
SALT Il AGREEMENT; February, page 
38. 

Assousa, George E., and William 
Herbst. SUPERNOVAS AND STAR FOR- 
MATION; August, page 138. 

Bahill, A. Terry, and Lawrence Stark. 
THE TRAJECTORIES OF SACCADIC EYE 
MOVEMENTS; January, page 108. 

Baker, Mary Ann. A BRAIN-COOLING SYS- 
TEM IN MAMMALS; May, page 130. 

Bartholomew, George A., and Bernd 
Heinrich. THE ECOLOGY OF THE AFRI- 
CAN DUNG BEETLE; November, page 
146. 

Bartky, Ilan R., and Elizabeth Harrison. 
STANDARD AND  DAYLIGHT-SAVING 
TIME; May, page 46. 

Beverley, Kenneth, David Regan and 
Max Cynader. THE VISUAL PERCEP- 
TION OF MOTION IN DEPTH; July, page 
136. 

Binkley, Sue. A TIMEKEEPING ENZYME IN 
THE PINEAL GLAND; April, page 66. 
Blackshear, Perry J. IMPLANTABLE 
DRUG-DELIVERY SYSTEMS; December, 

page 66. 

Bocquet, Aimé. LAKE-BOTTOM ARCHAE- 
OLOGY; February, page 56. 

Bosch, Peter W. A NEOLITHIC FLINT 
MINE; June, page 126. 

Buffetaut, Eric. THE EVOILUTION OF THE 
CROCODILIANS; October, page 130. 
Burton, W. B., and M. A. Gordon. CArR- 
BON MONOXIDE IN THE GALAXY; May, 

page 54. 

Butler, Thomas J., Gene E. Likens, 
Richard F. Wright and James N. Gal- 
loway. ACID RAIN; October, page 43. 

Calder, Allan. CONSTRUCTIVE MATHE- 
MATICS; October, page 146. 

Calissano, Pietro, and Rita Levi-Mon- 
talcini. THE NERVE-GROWTH FACTOR; 
June, page 68. 

Carrigan, Charles R., and David Gub- 
bins. THE SOURCE OF THE EARTH'S 
MAGNETIC FIELD; February, page 118. 

Chandra, Ashok K., and Larry J. Stock- 
meyer. INTRINSICALLY DIFFICULT 
PROBLEMS; May, page 140. 

Chou, Hung-hsiang. CHINESE ORACLE 


192 


BONES; April, page 134. 

Clarke, Alan W., and Edward D. Grif- 
fith. WORLD COAL PRODUCTION; Janu- 
ary, page 38. 

Clarke, Malcolm R. THE HEAD OF THE 
SPERM WHALE; January, page 128. 
Cowan, W. Maxwell. THE DEVELOP- 
MENT OF THE BRAIN; September, page 

P12: 

Crews, David. THE HORMONAL CONTROL 
OF BEHAVIOR IN A LIZARD; August, 
page 180. 

Crick, F. H. C. THINKING ABOUT THE 
BRAIN; September, page 219. 

Crow, James F. GENES THAT VIOLATE 
MENDEL’S RULES; February, page 134. 

Culick, F. E. C. THE ORIGINS OF THE 
FIRST POWERED, MAN-CARRYING AIR- 
PLANE; July, page 86. 

Cynader, Max, David Regan and Ken- 
neth Beverley. THE VISUAL PERCEP- 
TION OF MOTION IN DEPTH; July, page 
136. 

Decker, Robert W., Dallas L. Peck and 
Thomas L. Wright. THE LAVA LAKES 
OF KILAUEA; October, page 114. 

De Robertis, E. M., and J. B. Gurdon. 
GENE TRANSPLANTATION AND THE 
ANALYSIS OF DEVELOPMENT; Decem- 
ber, page 74. 

d’Espagnat, Bernard. THE QUANTUM 
THEORY AND REALITY; November, 
page 158. 

Devoret, Raymond. BACTERIAL TESTS 
FOR POTENTIAL CARCINOGENS; August, 
page 40. 

Dixon, P. W. A NEOLITHIC AND IRON AGE 
SITE ON A HILLTOP IN SOUTHERN EN- 
GLAND; November, page 182. 

Epstein, Arthur J., and Joel S. Miller. 
LINEAR-CHAIN CONDUCTORS; October, 
page 52. 

Evarts, Edward V. BRAIN MECHANISMS 
OF MOVEMENT; September, page 164. 

Feirtag, Michael, and Walle J. H. Nau- 
ta. THE ORGANIZATION OF THE BRAIN; 
September, page 88. 

Feld, Bernard T., and Kosta Tsipis. 
LAND-BASED INTERCONTINENTAL BAL- 
LISTIC MISSILES; November, page 50. 

Feld, Michael S., Ronald E. McNair and 
Stephen R. Wilk. THE PHYSICS OF KA- 
RATE; April, page 150. 

Feldman, Jerome A. PROGRAMMING 
LANGUAGES; December, page 94. 

Foley, Vernard, and Werner Soedel. AN- 
CIENT CATAPULTS; March, page 150. 

Fraser, David W., and Joseph E. 
McDade. LEGIONELLOSIS; October, 
page 82. 

Fulcher, Lewis P., Johann Rafelski and 
Abraham Klein. THE DECAY OF THE 
vAcuuM; December, page 150. 

Furth, Harold P. PROGRESS TOWARD A 
TOKAMAK FUSION REACTOR; August, 
page 50. 

Galloway, James N., Gene E. Likens, 
Richard F. Wright and Thomas J. 
Butler. ACID RAIN; October, page 43. 

Garcia-Bellido, Antonio, Peter A. Law- 
rence and Gines Morata. COMPART- 
MENTS IN ANIMAL DEVELOPMENT; 
July, page 102. 


Geballe, Thomas R. THE CENTRAL PAR- 
SEC OF THE GALAXY; July, page 60. 
Geschwind, Norman. SPECIALIZATIONS 
OF THE HUMAN BRAIN; September, 

page 180. 

Gilchrist, Alan L. THE PERCEPTION OF 
SURFACE BLACKS AND WHITES; March, 
page 112. 

Ginzberg, Eli. THE PROFESSIONALIZA- 
TION OF THE U.S. LABOR FORCE; March, 
page 48. 

Golub, R., W. Mampe, J. M. Pendle- 
bury and P. Ageron. ULTRACOLD NEU- 
TRONS; June, page 134. 

Gordon, M. A., and W. B. Burton. CAR- 
BON MONOXIDE IN THE GALAXY; May, 
page 54. 

Goreau, NoraI., Thomas F. Goreau and 
Thomas J. Goreau. CORALS AND COR- 
AL REEFS; August, page 124. 

Goreau, Thomas F., Nora I. Goreau and 
Thomas J. Goreau. CORALS AND COR- 
AL REEFS; August, page 124. 

Goreau, Thomas J., Thomas F. Goreau 
and Nora I. Goreau. CORALS AND COR- 
AL REEFS; August, page 124. 

Griffith, Edward D., and Alan W 
Clarke. WORLD COAL PRODUCTION; 
January, page 38. 

Grobstein, Clifford. EXTERNAL HUMAN 
FERTILIZATION; June, page 57. 

Gubbins, David, and Charles R. Carri- 
gan. THE SOURCE OF THE EARTH'S MAG- 
NETIC FIELD; February, page 118. 

Gurdon, J. B., and E. M. De Robertis. 
GENE TRANSPLANTATION AND THE 
ANALYSIS OF DEVELOPMENT; Decem- 
ber, page 74. 

Hiansch, Theodor W., Arthur L. Schaw- 
low and George W. Series. THE SPEC- 
TRUM OF ATOMIC HYDROGEN; March, 
page 94. 

Harrison, Elizabeth, and lan R. Bartky. 
STANDARD AND DAYLIGHT-SAVING 
TIME; May, page 46. 

Heinrich, Bernd, and George A. Bar- 
tholomew. THE ECOLOGY OF THE AFRI- 
CAN DUNG BEETLE; November, page 
146. 

Hellman, Martin E. THE MATHEMATICS 
OF PUBLIC-KEY CRYPTOGRAPHY; Au- 
gust, page 146. 

Henle, Gertrude, Werner Henle and 
Evelyne T. Lennette. THE EPSTEIN- 
BARR VIRUS; July, page 48. 

Henle, Werner, Gertrude Henle and 
Evelyne T. Lennette. THE EPSTEIN- 
BARR VIRUS; July, page 48. 

Herbst, William, and George E. Assou- 
Sa. SUPERNOVAS AND STAR FORMA- 
TION; August, page 138. 

Howells, William W., and Erik Trin- 
kaus. THE NEANDERTHALS; December, 
page 118. 

Hubel, David H. THE BRAIN; September, 
page 44. 

Hubel, David H., and Torsten N. Wie- 
sel. BRAIN MECHANISMS OF VISION; 
September, page 150. 

Illmensee, Karl, and Leroy C. Stevens. 
TERATOMAS AND CHIMERAS; April, 
page 120. 


Iversen, Lesiie L. THE CHEMISTRY OF 





THE BRAIN; September, page 134. 

Johnson, Kenneth A. THE BAG MODEL OF 
QUARK CONFINEMENT; July, page 112. 

Jordan, Thomas H. THE DEEP STRUC- 
TURE OF THE CONTINENTS; January, 
page 92. 

Kahne, Stephen, Irving Lefkowitz and 
Charles Rose. AUTOMATIC CONTROL 
BY DISTRIBUTED INTELLIGENCE; June, 
page 78. 

Kalhammer, Fritz R. ENERGY-STORAGE 
SYSTEMS; December, page 56. 

Kandel, Eric R. SMALL SYSTEMS OF NEU- 
RONS; September, page 66. 

Kety, Seymour S. DISORDERS OF THE HU- 
MAN BRAIN; September, page 202. 
Kevles, Daniel J. ROBERT A. MILLIKAN; 

January, page 142. 

Keynes, Richard D. ION CHANNELS IN 
THE NERVE-CELL MEMBRANE; March, 
page 126. 

Kimura, Motoo. THE NEUTRAL THEO- 
RY OF MOLECULAR EVOLUTION; No- 
vember, page 98. 

Kittlkeman, Laurence R. TEPHRA; De- 
cember, page 160. 

Klein, Abraham, Lewis P. Fulcher and 
Johann Rafelski. THE DECAY OF THE 
vAcuUM; December, page 150. 

<risch, Alan D. THE SPIN OF THE PRO- 
TON; May, page 68. 

Kuhn, Larry, and Robert A. Myers. INK- 
JET PRINTING; April, page 162. 

Lawrence, Peter A., Antonio Garcia- 
Bellido and Gines Morata. COMPART- 
MENTS IN ANIMAL DEVELOPMENT; 
July, page 102. 

Lazarides, Elias, and Jean Paul Revel. 
THE MOLECULAR BASIS OF CELL MOVE- 
MENT; May, page 100. 

Lefkowitz, Irving, Stephen Kahne and 
Chartes Rose. AUTOMATIC CONTROL 
BY i>SPR/BUTED INTELLIGENCE; June, 
page 78 

Lenreite, Evelyne T., Werner Henle and 
Gertrude Henle. THE EPSTEIN-BARR 
virus; July, page 48. 

Levi-Montalcini, Rita, and Pietro Calis- 
sano. THE NERVE-GROWTH FACTOR; 
June, page 68. 

Lewis, Kevin N. THE PROMPT AND DE- 
LAYED EFFECTS OF NUCLEAR WAR; 
July, page 35. 

Likens, Gene E., Richard F. Wright, 
James N. Ga'toway and Thomas J. 
Butler. ACID RAIN; October, page 43. 

Lodish, Harvey F., and James E. Roth- 
man. THE ASSEMBLY OF CELL MEM- 
BRANES; January, page 48. 

McDade, Joseph E., and David W. Fra- 
ser. LEGIONELLOsIS; October, page 82. 

McNair, Ronald E., Michael S. Feld and 
Stephen R. Wilk. THE PHYSICS OF KA- 
RATE; April, page 150. 

Mampe, W., R. Golub, J. M. Pendle- 
bury and P. Ageron. ULTRACOLD NEU- 
TRONS; June, page 134. 

Meier, David L., and Rashid A. Sun- 
yaev. PRIMEVAL GALAXIES; Novem- 
ber, page 130. 

Miller, Joel S., and Arthur J. Epstein. 
LINEAR-CHAIN CONDUCTORS; October, 
page 52. 


194 


Miller, Kenneth R. THE PHOTOSYNTHET- 
IC MEMBRANE; October, page 102. 
Millot, Georges. CLAY; April, page 108. 
Moore, Andrew M. T. A PRE-NEOLITHIC 
FARMERS’ VILLAGE ON THE EUPHRA- 

TES; August, page 62. 

Morata, Gines, Antonio Garcia-Bellido 
and Peter A. Lawrence. COMPART- 
MENTS IN ANIMAL DEVELOPMENT; 
July, page 102. 

Morris, Simon Conway, and H. B. Whit- 
tington. THE ANIMALS OF THE BURGESS 
SHALE; July, page 122. 

Myers, Robert A., and Larry Kuhn. INK- 
JET PRINTING; April, page 162. 

Nauta, Walle J. H., and Michael Feir- 
tag. THE ORGANIZATION OF THE BRAIN; 
September, page 88. 

Neuwirth, Lee. THE THEORY OF KNOTS; 
June, page 110. 

Nicolson, Garth L. CANC 2R METASTASIS; 
March, page 66. 

Notkins, Abner Louis. THE CAUSES OF 
DIABETES; November, page 62. 

Olson, Roberta J. M. GIOTTO’S PORTRAIT 
OF HALLEY’S COMET; May, page 160. 

Paganelli, Charles V., Hermann Rahn 
and Amos Ar. HOW BIRD EGGS 
BREATHE; February, page 46. 

Parmentola, John, and Kosta Tsipis. 
PARTICLE-BEAM WEAPONS; April, page 
54. 

Peck, Dallas L., Thomas L. Wright and 
Robert W. Decker. THE LAVA LAKES 
OF KILAUEA; October, page 114. 

Pendlebury, J. M., R. Golub, W. 
Mampe and P. Ageron. ULTRACOLD 
NEUTRONS; June, page 134. 

Quate, Calvin F. THE ACOUSTIC MICRO- 
SCOPE; October, page 62. 

Rafelski, Johann, Lewis P. Fulcher and 
Abraham Klein. THE DECAY OF THE 
VACUUM; December, page 150. 

Rahn, Hermann, Amos Ar and Charles 
V. Paganelli. HOW BIRD EGGS 
BREATHE; February, page 46. 

Rebbi, Claudio. sSoOLIToNs; February, 
page 92. 

Regan, David. ELECTRICAL RESPONSES 
EVOKED FROM THE HUMAN BRAIN; De- 
cember, page 134. 

Regan, David, Kenneth Beverley and 
Max Cynader. THE VISUAL PERCEP- 
TION OF MOTION IN DEPTH; July, page 
136. 

Reiser, Stanley Joel. THE MEDICAL 
INFLUENCE OF THE STETHOSCOPE; Feb- 
ruary, page 148. 

Revel, Jean Paul, and Elias Lazarides. 
THE MOLECULAR BASIS OF CELL MOVE- 
MENT; May, page 100. 

Ronn, Avigdor M. LASER CHEMISTRY; 
May, page 114. 

Rose, Charles, Stephen Kahne and Ir- 
ving Lefkowitz. AUTOMATIC CONTROL 
BY DISTRIBUTED INTELLIGENCE; June, 
page 78. 

Rothman, James E., and Harvey F. Lo- 
dish. THE ASSEMBLY OF CELL MEM- 
BRANES; January, page 48. 

Schawlow, Arthur L., Theodor W. 
Hansch and George W. Series. THE 
SPECTRUM OF ATOMIC HYDROGEN; 


March, page 94. 

Schetky, L. McDonald. SHAPE-MEMORY 
ALLOYS; November, page 74. 

Sclater, John G., and Christopher Tap- 
scott. THE HISTORY OF THE ATLANTIC; 
June, page 156. 

Series, George W., Theodor W. Hiansch 
and Arthur L. Schawlow. THE SPEC- 
TRUM OF ATOMIC HYDROGEN; March, 
page 94. 

Soedel, Werner, and Vernard Foley. An- 
CIENT CATAPULTS; March, page 150. 

Spurr, Stephen H. siILvVICULTURE; Febru- 
ary, page 76. 

Stark, Lawrence, and A. Terry Bahill. 
THE TRAJECTORIES OF SACCADIC EYE 
MOVEMENTS; January, page 108. 

Stevens, Charles F. THE NEURON; Sep- 
tember, page 54. 

Stevens, Leroy C., and Karl Illmensee. 
TERATOMAS AND CHIMERAS; April, 
page 120. 

Stockmeyer, Larry J., and Ashok K. 
Chandra. INTRINSICALLY DIFFICULT 
PROBLEMS; May, page 140. 

Stommel, Elizabeth, and Henry Stom- 
mel. THE YEAR WITHOUT A SUMMER; 
June, page 176. 

Stommel, Henry, and Elizabeth Stom- 
mel. THE YEAR WITHOUT A SUMMER; 
June, page 176. 

Strom, Karen M., and Stephen E. Strom. 
THE EVOLUTION OF DISK GALAXIES; 
April, page 72. 

Strom, Stephen E., and Karen M. Strom. 
THE EVOLUTION OF DISK GALAXIES; 


April, page 72. 
Sunyaev, Rashid A., and David L. Mei- 


er. PRIMEVAL GALAXIES; November, 
page 130. 

Tapscott, Christopher, and John G. 
Sclater. THE HISTORY OF THE ATLAN- 
Tic; June, page 156. 

Trinkaus, Erik, and William W. How- 
ells. THE NEANDERTHALS; December, 
page 118. 

Tsipis, Kosta, and Bernard T. Feld. 
LAND-BASED INTERCONTINENTAL BAL- 
LISTIC MISSILES; November, page 50. 

Tsipis, Kosta, and John Parmentola. 
PARTICLE-BEAM WEAPONS; April, page 
54. 

Weinreich, Gabriel. THE COUPLED MO- 
TIONS OF PIANO STRINGS; January, 
page 118. 

Wetherill, George W. APOLLO OBJECTS: 
March, page 54. 

Whittington, H. B., and Simon Conway 
Morris. THE ANIMALS OF THE BURGESS 
SHALE; July, page 122. 

Wiesel, Torsten N., and David H. Hu- 
bel. BRAIN MECHANISMS OF VISION; 
September, page 150. 

Wilk, Stephen R., Michael S. Feld and 
Ronald E. McNair. THE PHYSICS OF 
KARATE; April, page 150. 

Wilson, Kenneth G. PROBLEMS IN PHYS- 
ICS WITH MANY SCALES OF LENGTH; 
August, page 158. 

Wright, Richard F., Gene E. Likens, 
James N. Galloway and Thomas J. 
Butler. ACID RAIN; October, page 43. 

Wright, Thomas L., Dallas L. Peck and 





Robert W. Decker. THE LAVA LAKES 
OF KILAUEA; October, page 114. 
Wiirsig, Bernd. DOLPHINS; March, page 
136. 
Yariv, Amnon. GUIDED-WAVE OPTICS; 
January, page 64. 


ARTICLES 


ACID RAIN, by Gene E. Likens, Richard 
F. Wright, James N. Galloway and 
Thomas J. Butler; October, page 43. 

ACOUSTIC MICROSCOPE, THE, by Calvin F. 
Quate; October, page 62. 

AIRPLANE, THE ORIGINS OF THE FIRST 
POWERED, MAN-CARRYING, by F. E. C. 
Culick; July, page 86. 

ALLOYS, SHAPE-MEMORY, by L. McDon- 
ald Schetky; November, page 74. 
APOLLO OBJECTS, by George W. Weth- 

erill; March, page 54. 

ARCHAEOLOGY, LAKE-BOTTOM, by Aimé 
Bocquet; February, page 56. 

ATLANTIC, THE HISTORY OF THE, by John 
G. Sclater and Christopher Tapscott; 
June, page 156. 

BIRD EGGS BREATHE, HOW, by Hermann 
Rahn, Amos Ar and Charles V. Paga- 
nelli; February, page 46. 

BRAIN-COOLING SYSTEM IN MAMMALS, A, 
by Mary Ann Baker; May, page 130. 

BRAIN, DISORDERS OF THE HUMAN, by 
Seymour S. Kety; September, page 
202. 


BRAIN, ELECTRICAL RESPONSES EVOKED 
FROM THE HUMAN, by David Regan; 
December, page 134. 


BRAIN MECHANISMS OF MOVEMENT, by 
Edward V. Evarts; September, page 
164. 

BRAIN MECHANISMS OF VISION, by David 
H. Hubel and Torsten N. Wiesel; Sep- 
tember, page 150. 

BRAIN, SPECIALIZATIONS OF THE HUMAN, 
by Norman Geschwind; September, 
page 180. 

BRAIN, THE, by David H. Hubel; Septem- 
ber, page 44. 

BRAIN, THE CHEMISTRY OF THE, by Leslie 
L. Iversen; September, page 134. 

BRAIN, THE DEVELOPMENT OF THE, by 
W. Maxwell Cowan; September, page 
12: 

BRAIN, THE ORGANIZATION OF THE, by 
Walle J. H. Nauta and Michael Feir- 
tag; September, page 88. 

BRAIN, THINKING ABOUT THE, by F. H. C. 
Crick; September, page 219. 

BURGESS SHALE, THE ANIMALS OF THE, 
by Simon Conway Morris and H. B. 
Whittington; July, page 122. 

CANCER METASTASIS, by Garth L. Nicol- 
son; March, page 66. 

CARBON MONOXIDE IN THE GALAXY, by 
M. A. Gordon and W. B. Burton; 
May, page 54. 

CARCINOGENS, BACTERIAL TESTS FOR PO- 
TENTIAL, by Raymond Devoret; Au- 
gust, page 40. 

CATAPULTS, ANCIENT, by Werner Soedel 
and Vernard Foley; March, page 150. 

CELL MEMBRANES, THE ASSEMBLY OF, by 
Harvey F. Lodish and James E. Roth- 


man; January, page 48. 

CELL MOVEMENT, THE MOLECULAR BASIS 
oF, by Elias Lazarides and Jean Paul 
Revel; May, page 100. 

CLAY, by Georges Millot; April, page 108. 

COAL’ PRODUCTION, WORLD, by Edward 
D. Griffith and Alan W. Clarke; Janu- 
ary, page 38. 

CONDUCTORS, LINEAR-CHAIN, by Arthur 
J. Epstein and Joel S. Miller; October, 
page 52. 

CONSTRUCTIVE MATHEMATICS, by Allan 
Calder; October, page 146. 

CONTINENTS, THE DEEP STRUCTURE OF 
THE, by Thomas H. Jordan; January, 
page 92. 

CORALS AND CORAL REEFS, by Thomas F. 
Goreau, Nora I. Goreau and Thomas 
J. Goreau; August, page 124. 

CROCODILIANS, THE EVOLUTION OF THE, 
by Eric Buffetaut; October, page 130. 

CRYPTOGRAPHY, THE MATHEMATICS OF 
PUBLIC-KEY, by Martin E. Hellman; 
August, page 146. 

DEVELOPMENT, COMPARTMENTS IN ANI- 
MAL, by Antonio Garcia-Bellido, Pe- 
ter A. Lawrence and Gines Morata; 
July, page 102. 

DIABETES, THE CAUSES OF, by Abner 
Louis Notkins; November, page 62. 
DISTRIBUTED INTELLIGENCE, AUTOMATIC 
CONTROL BY, by Stephen Kahne, Ir- 
ving Lefkowitz and Charles Rose; 

June, page 78. 

DOLPHINS, by Bernd Wiirsig; March, 
page 136. 

DRUG-DELIVERY SYSTEMS, IMPLANTABLE, 
by Perry J. Blackshear; December, 
page 66. 

DUNG BEETLE, THE ECOLOGY OF THE AF- 
RICAN, by Bernd Heinrich and George 
A. Bartholomew; November, page 
146. 

ENERGY-STORAGE SYSTEMS, by Fritz R. 
Kalhammer; December, page 56. 
EPSTEIN-BARR VIRUS, THE, by Werner 
Henle, Gertrude Henle and Evelyne 

T. Lennette; July, page 48. 

EVOLUTION, THE NEUTRAL THEORY OF 
MOLECULAR, by Motoo Kimura; No- 
vember, page 98. 

FERTILIZATION, EXTERNAL HUMAN, by 
Clifford Grobstein; June, page 57. 
FLINT MINE, A NEOLITHIC, by Peter W. 

Bosch; June, page 126. 

GALAXIES, PRIMEVAL, by David L. Meier 
and kashid A. Sunyaev; November, 
page 130. 

GALAXIES, THE EVOLUTION OF DISK, by 
Stephen E. Strom and Karen M. 
Strom; April, page 72. 

GALAXY, THE CENTRAL PARSEC OF THE, 
by Thomas R. Geballe; July, page 60. 

GENES THAT VIOLATE MENDEL’S RULES, 
by James F. Crow; February, page 
134. 

GENE TRANSPLANTATION AND THE ANAL- 
YSIS OF DEVELOPMENT, by E. M. De 
Robertis and J. B. Gurdon; Decem- 
ber, page 74. 

GIOTTO’S PORTRAIT OF HALLEY’S COMET, 
oy Roberta J. M. Olson; May, page 
160. 


GUIDED-WAVE optics, by Amnon Yariv; 
January, page 64. 

HYDROGEN, THE SPECTRUM OF ATOMIC, 
by Theodor W. Hansch, Arthur L. 
Schawlow and George W. Series; 
March, page 94 

INK-JET PRINTING, by Larry Kuhn and 
Robert A. Myers; April, page 162. 

KARATE, THE PHYSICS OF, by Michael S. 
Feld, Ronald E. McNair and Stephen 
R. Wilk; April, page 150. 

KNOTS, THE THEORY OF, by Lee Neu- 
wirth; June, page 110. 

LABOR FORCE, THE PROFESSIONALIZATION 
OF THE U.S., by Eli Ginzberg; March, 
page 48. 

LASER CHEMISTRY, by Avigdor M. Ronn; 
May, page 114. 
LAVA LAKES OF KILAUEA, THE, by Dallas 
L. Peck, Thomas L. Wright and Rob- 

ert W. Decker; October, page 114. 

LEGIONELLOsIS, by David W. Fraser and 
Joseph E. McDade; October, page 82. 

LIZARD, THE HORMONAL CONTROL OF BE- 
HAVIOR IN A, by David Crews; Au- 
gust, page 180. 

MAGNETIC FIELD, THE SOURCE OF THE 
EARTH’S, by Charles R. Carrigan and 
David Gubbins; February, page 118. 

MILLIKAN, ROBERT A., by Daniel J. 
Kevles; January, page 142. 

MISSILES, LAND-BASED INTERCONTINEN- 
TAL BALLISTIC, by Bernard T. Feld 
and Kosta Tsipis; November, page 
50. 

NEANDERTHALS, THE, by Erik Trinkaus 
and William W. Howells; December, 
page 118. 

NEOLITHIC AND IRON AGE SITE ON A HILL- 
TOP IN SOUTHERN ENGLAND, A, by 
P. W. Dixon; November, page 182. 

NERVE-CELL MEMBRANE, ION CHANNELS 
IN THE, by Richard D. Keynes; 
March, page 126. 

NERVE-GROWTH FACTOR, THE, by Rita 
Levi-Montalcini and Pietro Calissa- 
no; June, page 68. 

NEURONS, SMALL SYSTEMS OF, by Eric R. 
Kandel; September, page 66. 

NEURON, THE, by Charles F. Stevens; 
September, page 54. 

NEUTRONS, ULTRACOLD, by R. Golub, 
W. Mampe, J. M. Pendlebury and 
P. Ageron; June, page 134. 

NUCLEAR WAR, THE PROMPT AND DE- 
LAYED EFFECTS OF, by Kevin N. Lew- 
is; July, page 35. 

ORACLE BONES, CHINESE, by Hung- 
hsiang Chou; April, page 134. 

PART!CLE-BEAM WEAPONS, by John Par- 
mentola and Kosta Tsipis; April, page 
54. 

PERCEPTION OF MOTION IN DEPTH, THE 
VISUAL, by David Regan, Kenneth 
Beverley and Max Cynader; July, 
page 136. 

PEKCEPTION OF SURFACE BLACKS AND 
WHITES, THE, by Alan L. Gilchrist; 
March, page 112. 

PHOTOSYNTHETIC MEMBRANE, THE, by 
Kenneth R. Miller; October, page 
102. 

PHYSICS WITH MANY SCALES OF LENGTH, 


197 








Speak & Spell $48.50 
Spelling Bee.. 25.95 
Tl — 41.95 

52.50 


HEWLETT-PACKARD 
HP-31E .. 
HP-32E .. 
HP-33E 
HP-37E .. 
HP-38E 
HP-41C CRD ROR .. 
HP-41C Mem. Module 40.00 


SCM TYPEWRITER SPECIALS 


SCM-2200 ............. —_ VANTAGE... 
SCM-2500 .. .- 279.00 CLASSIC 12 .. 


All units shipped in apres agg with eccessorie: cor 

to ge peeng 's specification. Send money orders, ‘eases 
to clear). in ‘itinole add 5% sales ta: 

Add $4.96 minimum ah shipping & handling charges er unit 

We ship UPS. Subject to availability. Written kegs | for 

specific products can be obtained free upon req Above 

prices ere for mail order and prepsid only. Sona 4 mall orders 


Nabih’s, Duc. 


519 DAVIS, EVANSTON, ILL. 60201 TEL.: 312-869-6144 


© The Natural History 
> of the Mind 
Gordon 
Rattray Taylor, 





(. 


The most complex 
structure in the universe 
has never been so thoroughly 
explored as in this altogether 
absorbing work by the author of 
The Biological Time Bomb and 
The Doomsday Book. “Many 
books about the brain have been 
published in recent years, but 
only this one relates it to mind, 
eonsciousness, self, perception, 
and memory...| didn't find a 
boring page in the entire book” 
—PETER FARB, author of 
Humankind. With drawings, 

















bibliog.; index. 
\_ bibliog. index: OUTTOND/ 














MERGER OR 
FINANCING? 


Are you thinking of equity financ- 
ing or merger of your company, 
now or in the future? Beckman 
Instruments maintains a long-term 
search for top quality, technical 
growth opportunities serving sci- 
ence, medicine, and industry. Per- 
haps you or an associate would 
like a copy of our Diversification 
Interests statement — for your pres- 
ent review or future reference. 
Available on request and in 
confidence. 


ROBERT B. BROWN 
Director of Corporate Planning 


BECKMAN 


Beckman Instruments, Inc. 


2500 Harbor Blvd., Fullerton, CA 92634 








It’s in 
e bag. 


The biggest and best selection of 
microcomputer software anywhere. And the 
list grows bigger daily. CP/M configured for 
the most popular 8080/Z-80 microcomputer 
systems and other terrific software. Full 
support for disk computer systems such as 
North Star, Vector MZ, Heath H17/H89, 
Exidy, Altair, Imsai, iCom, Helios, OSI-C3, 
TRS-80 and many others. Languages such as 
FORTRAN, Algol, C, COBOL and BASIC. 
Word Processing and Accounting systems. 
Call, write for latest literature. 


Lifeboat Associates 
Suite A, 2248 Broadway, NY, NY 10024, USA 
Phone: (212) 580-0082 Telex: 668585 
England: 32 Neal Street, London, WC2H 9PS 
Phone: 01-379 7931 Telex: 298452 














PROBLEMS IN, by Kenneth G. Wilson; 
August, page 158. 

PIANO STRINGS, THE COUPLED MOTIONS 
oF, by Gabriel Weinreich; January, 
page 118. 

PINEAL GLAND, A TIMEKEEPING ENZYME 
IN THE, by Sue Binkley; April, page 
66. 

PRE-NEOLITHIC FARMERS’ VILLAGE ON 
THE EUPHRATES, A, by Andrew M. T. 
Moore; August, page 62. 

PROBLEMS, INTRINSICALLY DIFFICULT, by 
Larry J. Stockmeyer and Ashok K. 
Chandra; May, page 140. 

PROGRAMMING LANGUAGES, by Jerome 
A. Feldman; December, page 94. 

PROTON, THE SPIN OF THE, by Alan D. 
Krisch; May, page 68. 

QUANTUM THEORY AND REALITY, THE, by 
Bernard d’Espagnat; November, page 
158. 

QUARK CONFINEMENT, THE BAG MODEL 
oF, by Kenneth A. Johnson; July, 
page 112. 

SACCADIC EYE MOVEMENTS, THE TRAJEC- 
TORIES OF, by A. Terry Bahill and 
Lawrence Stark; January, page 108. 

SALT Il AGREEMENT, THE VERIFICATION 
OF THE, by Les Aspin; February, page 
38. 

SILVICULTURE, by Stephen H. Spurr; 
February, page 76. 

SOLITONS, by Claudio Rebbi; February, 
page 92. 

SPERM WHALE, THE HEAD OF THE, by 
Malcolm R. Clarke; January, page 
128. 

STANDARD AND DAYLIGHT-SAVING TIME, 
by Ian R. Bartky and Elizabeth Harri- 
son; May, page 46. 

STETHOSCOPE, THE MEDICAL INFLUENCE 
OF THE, by Stanley Joel Reiser; Febru- 
ary, page 148. 

SUPERNOVAS AND STAR FORMATION, by 
William Herbst and George E. As- 
sousa; August, page 138. 

TEPHRA, by Laurence R. Kittleman; De- 
cember, page 160. 

TERATOMAS AND CHIMERAS, by Karl IIl- 
mensee and Leroy C. Stevens; April, 
page 120. 

TOKAMAK FUSION REACTOR, PROGRESS 
TOWARD A, by Harold P. Furth; Au- 
gust, page 50. 

VACUUM, THE DECAY OF THE, by Lewis P. 
Fulcher, Johann Rafelski and Abra- 
ham Kiein; December, page 150. 

YEAR WITHOUT A SUMMER, THE, by Hen- 
ry Stommel and Elizabeth Stomme]; 
June, page 176. 


MATHEMATICAL GAMES 


Altering the past, delaying the future and 
other ways of tampering with time, On; 
March, page 21. 

Chess problems on a higher plane, includ- 
ing mirror images, rotations and the su- 
perqueen; June, page 20. 

Circles that are tangent to one another, The 
diverse pleasures of; January, page 18. 

“Gédel, Escher, Bach,” Douglas R. Hof- 
stadter’s; July, page 16. 





Plant a THINK TANK h ras Hofstadter’s “Gédel, Escher, Bach,’’ Doug- 
pe atch the miindegedai! Save on Calculators las R.; July, page 16. ° 
i RR Imaginary numbers, The imaginableness 
hi ffice-school-park-club-churches TT- 
ome-office-school-park-club- y HEWLE -PACKARD of the; August, page 18. 


Model Your Cost Packing problems that cannot be solved by 
HP-4IC Scient $2 foe y 
cone Raneerrne sitting on the suitcase, Some; October, 
wate: page 18. 
HP-GBE Bus. 85 | TOL Patterns of numbers or words there may be 
“ cien , | ‘tel 
HP-GE Scient Cae ae | less than meets the eye, In some; Sep- 
HP-SE Adu Scien C8 bes | tember, page 22. 
HP-B7 Scient Prog 2 Poe and many another pleasing problem. 


tb cra | @ Sap me | About rectangling rectangles, parody- 


HP-10 HH Print \ ing: 
Unique instructional games designed by university He -ae Bus. Front ay — February, page a6. ois 
professors to make | fun h brain-to- Problems, including one that is virtually 


brain action. Beginning games can be mastered by We carry an enormous stock of HP accessories. All units come complete. impossible, A pride of; December, page 
young children—final games will challenge intelli- One year guarantee by HP. 9.9. 
gent adults. These are the famous GAMES FOR f : 
THINKERS from WFF 'N PROOF Publishers. TEXAS INSTRUMENTS Psychic, even if you are a horse or some 
WEF ‘N PROOF (logic) 13.00° Tsp M0985 TS 95 Soak A Spel st95 — other animal, How to be a; May, page 
QUERIES 'N THEORIES (sci. & lang.) —_13.00° isc ‘MT Bieta Se 18. 
ON-SETS (sel theory) tooo ||| ae Re ae Bie tae nS Ee | | Random number omega bids fair to hold 
. y A + all us - i ‘ ° 
PROPAGANDA (social studies) Se TSE Can ee the mysteries of the universe, The; No- 
pi teh tae Huge inventory of TI accessories on hand at all times, discount prices. vember, page 20. 
(geome ry) = All units come complete, fully guaranteed by Texas Instruments. R Li 1/ n. id ° P. d 
TRI-NIM (problem solving) ectangling rectangles, parodying Poe an 


REAL NUMBERS (arithmetic) ; SPECIALS nce many another pleasing problem, About; 


WFF (beginner's logic) ; SEIKO SPECIALS Alarm/Chronograph di 1 
QWIK-SANE (topology puzzle) 320 Seiko watches to choose from Soar Alrm/Chane $8 February, page 16. 
TAC-TICKLE (pure strategy) ; Caen v0 Tank’ golétone  s147.95 Alarm dig SS Quartz 335 | | Ticktacktoe are taught to hunt bigger 


e' 
TEACHERS MANUAL . Cartier type “Tank” goldtone Multi Alarm Goldtone : ; 
n 6 vai igher pri : 
MEDITATION GAME (pure strategy) Zao Large estection of ladies, ssn: sitiagielt Sie, eaten Gaon tot ‘ali kinds ones. In which players of; April, page 
THINKERS BOOKENDS 16.00* 18. 
Sony TV's all models Callus RCA Select VCT 2014 hrs auto s/o 799.95 


Complete 13-Kit THINK TANK & Teachers Manual Betamax SL8600 889.95 Craig Translator and modules _— Call us 
with Bookends 96. 50° RCA Selectavision VCT400X prog 999.95  Dictating equip, all kinds Call us 


without Bookends 86.50° THE AMATEUR SCIENTIST 


*includes postage and handling charges a 
'b ed yey etition has the goods on hand. e “ ° ° 

Order from: WFF ‘N PROOF onday tru Saturday, AMID GPM, Béarnaise, The physics and chemistry 
10 VN South Blvd, Ann Arbor, Mi. 48104 Oat CA oe an 2380 of a failed sauce; December, page 178. 
a MPIC SALES COMPANY. INC. Boomerangs! How to make them and also 
Fully guaranteed. Dealer inquiries invited. oF ‘ ; 

. Los Anges, CX 90008 (215) 388.30IT Teles 67.2677 how they fy; March, page 162. 
Gifts that are a COMPLIMENT to receive! Boomerangs, including their connection 
with the dimpled golf ball. More on; 
April, page 180. 


To preserve Earth with only a foot rule ora stopwatch, 


‘ How to measure the size of the; May, 
‘ f SCI ENTIFIC Pe ile method of getti 
getting color out 
your copies °o AMERICAN of black and white, Experiments with; 
June, page 188. 


A choice of handsome and durable library files—or binders— Flames in which air is introduced into a 
flammable gas rather than vice versa; 


for your copies of SCIENTIFIC AMERICAN. Both styles November, page 192. 


bound in dark green library fabric stamped in gold leaf. Forming water into sheets and bells with 
knives, spoons and other objects, De- 


Files Each file holds 12 issues. Price per file $4.95; three for lights of: August, page 188. 


$14.00; six for $24.00, postpaid. (Add $1.00 each outside U.S.A.) Golf ball, More on boomerangs, including 
their connection with the dimpled; April, 


Binders Each binder holds 12 issues. Issues open flat. Price yoget>. . 
Pencil points break in the same way, 


per binder $6.50; three for $18.75; six for $36.00, postpaid. Strange to relate, smokestacks and: 


(Add $1.00 each outside U.S.A.) February, page 158. 

Photomicrographs with simple and inex- 

To: Jesse Jones Box Corp., P.O. Box 5120, Philadelphia, Pa. 19141 PE ae, Fe to Hine fae 

zling; January, page 152. 
I enclose my check or money order for $ . Please send me Radiation detector made out of aluminum 
SCIENTIFIC AMERICAN ([ Files. () Binders. foil and a tin can, A; September, page 
234. 
Name ; “Rattleback”: a stone that spins in one 
(please print) u P : 
letitinies direction and then reverses, The mysteri- 
SCIENTIFIC ous; October, page 172. 
“a City Sauce béarnaise, The physics and chemis- 
try of a failed; December, page 178. 
Seismograph to record earthquake waves at 
home, How to build a simple; July, page 
152. 

Smokestacks and pencil points break in the 
same way, Strange to relate; February, 
page 158. 



























































State 











file binder 


NOTE: Satisfaction guaranteed or money refunded. Aliow at least three weeks for delivery. 








